Neuroenteric axis modulates the balance of regulatory T cells and T-helper 17 cells in the mesenteric lymph node following trauma/hemorrhagic shock.
CD103(+) dendritic cells (DCs) continuously migrate from the intestine to the mesenteric lymph nodes (MLNs) and maintain tolerance by driving the development of regulatory T cells (Treg) in the gut. The relative expression of Treg and T-helper 17 (Th17) cells determines the balance between tolerance and immunity in the gut. We hypothesized that trauma/hemorrhagic shock (T/HS) would decrease the CD103(+) DC population in the mesenteric lymph and alter the Treg-to-Th17 ratio in the MLN. We further hypothesized that vagus nerve stimulation (VNS) would promote tolerance to inflammation by increasing the Treg-to-Th17 ratio in the MLN after injury. Male rats were assigned to sham shock (SS), trauma/sham shock (T/SS), or T/HS. T/HS was induced by laparotomy and 60 min of HS (blood pressure 35 mmHg) followed by fluid resuscitation. A separate cohort of animals underwent cervical VNS after the HS phase. MLN samples were collected 24 h after resuscitation. The CD103(+) DC population and Treg-to-Th17 cell ratio in the MLN were decreased after T/HS compared with SS and T/SS, suggesting a shift to an inflammatory response. VNS prevented the T/HS-induced decrease in the CD103(+) DC population and increased the Treg-to-Th17 ratio compared with T/HS alone. VNS alters the gut inflammatory response to injury by modulating the Treg-Th17 cell balance in the MLN. VNS promotes tolerance to inflammation in the gut, further supporting its ability to modulate the inflammatory set point and alter the response to injury.